Regulation of transformed state by calpastatin via PKCepsilon in NIH3T3 mouse fibroblasts.
Ca(2+)-activated neutral protease calpain is ubiquitously expressed and may have pleiotropic biological functions. We have previously reported that repeated treatment of NIH3T3 mouse fibroblasts with the calpain inhibitor N-acetyl-Leu-Leu-norleucinal (ALLN) resulted in the induction of transformed foci [T. Hiwasa, T. Sawada, and S. Sakiyama (1990) Carcinogenesis 11, 75-80]. To elucidate further the effects of calpain in malignant transformation of NIH3T3 cells, calpastatin, an endogenous specific inhibitor of calpain, was expressed in NIH3T3 cells by transfection with cDNA. G418-selected calpastatin-expressing clones showed a significant increase in the anchorage-independent growth ability. A similar increase in cloning efficiency in soft agar medium was also observed in calpain small-subunit-transfected clones. On the other hand, reduced expression of calpastatin achieved by transfection with calpastatin antisense cDNA in Ha-ras-transformed NIH3T3 (ras-NIH) cells caused morphological reversion as well as a decrease in anchorage-independent growth. When NIH3T3 cells were treated with ALLN for 3 days, cell growth was stimulated by approximately 10%. This growth stimulation by ALLN was not observed in ras-NIH cells, but recovered by expression of a dominant negative form of protein kinase C (PKC)epsilon but not by that of PKCalpha. Western blotting analysis showed that an increase in PKCepsilon was much more prominent than that of PKCalpha in NIH3T3 cells after treatment with ALLN. These results are concordant with the notion that calpain suppresses malignant transformation by predominant degradation of PKCepsilon.